T legume hays appears not yet satisfactorily established although we have found data bearing upon the subject in some 2 0 papers, the earliest from New Jersey in 1914 and the latest from Indiana in 1944. Eleven of these studies deal wholly or in part with alfalfa. The results reported are conflicting, but on the whole, tend to support the assumption that usually where a phosphate fertilizer markedly increases the yield of a legume it raises the protein content of the hay.
A thorough study of the subject is desirable, especially in the case of alfalfa, the most important hay crop of this country, in 1942 it occupying over 15 million acres. The present paper has been suggested by the analysis of pairs of samples of hay from 5 2 fields of alfalfa in western Minnesota, on nearly all of which phosphates caused marked increases in both yield and phosphorus content. Tables I and 2 give a summary of the results of previous studies, insofar as they pertain to the present question. Most of them report the percentage of nitrogen or crude protein in samples from plots or pots given phosphate alone as well as from those left untreated. Where treatment with phosphate alone has not been reported, we have deduced the effect of this nutrient from a comparison of a KP with a K or of an NP with an N fertilization. Experiments in which lime was used along with phosphate have been omitted from the tables because it is generally recognized that where liming favors the growth of a legume it commonly increases the protein content. Information as to the effect of the fertilizer on yield is all important, but in 6 of the papers the relative yields are not indicated, in 3 there was no distinct effect, in 4 the increase was slight to distinct, in 3 moderate, and in 1 1 marked. In 8 of the 1 1 studies in which alfalfa was used phosphate caused a distinct to moderate increase in yield, but in only 4 of these was there a distinct nitrogen increase. In the 16 experiments in which other legumes were employed, 7 showed a marked increase in nitrogen as well as in yield. Thus, in I I of the 15 experiments on soils evidently phosphate-deficient , the increase in yield was accompanied by an increase in protein content.
REVIEW OF LITERATURE
In addition to the papers just referred to there is a recent extensive study by Lucas, Scarseth, and Seiling (17),3 in which alfalfa, red clover, alsike clover, soybeans, and lespedeza were variously fertilized and the nitrogen content of the hay determined, but in which phosphate was not used alone. In addition to the control plots, there 2_Soils Chemist and Assistant Soils Chemist, respectively. 3Figures in parenthesis refer to "Literature Cited", p. 567.
